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About RouterScreen 



RoutErScneen™ from IMC Networks is a 10 M bps Ethernet modular net- 
working device that provides packet filtering and bandwidth control to 
increase performance of an attached router and maximize use of the 
LAN/WAN connections 

RouterScreen is available as a standalone, plug-and-play unit, or as a 
module for installation in an IMC Networks PowerChassi^lOl™. 



QUICK START 

Dip Switch Configuration 



RouterScreen features two RJ-45 
data ports (labeled LAN and WAN), 
as well as a separate RJ-45 port des- 
ignated by default for SN M P man- 
agement traffic (i.e., the management 
port). It also features a DB-9 serial 
port for performing initial IP informa- 
tion configuration (see page 5 for 
more information on using this port). 

Althou^ RouterScreen provides a 
twisted pair port solely for manage- 
ment traffic, you can configure 
RouterScreen to accept SN M P man- 
agement traffic from any of its three 

ports All three ports may also be configured for Half-Duplex (H DX) or 
Full-Duplex (FDX) operation (set this based on the capabilities of the con- 
nected hardware). 
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Dip Switch Configuration 

Before installing a modular RouterScreen or connecting a standalone 
RouterScreen to your network, you may want to change the 
module/unit's default Dip awitch settings 

RouterScreen's Dip awitches control the Duplex mode of the port 
labeled "Mgnt." (default is Half-Duplex) as well as designate one of 
RouterScreen's three ports for management traffic (default is "Mgrt." 
port). 

See the following gaphic for the Dip 3/vitch location and setting 

NOTE 

The Duplex mode of the data 
ports (LAN and WAN) is set via the 
management software. 
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Dip switches 5 and 6 set port for 
SNMP management traffic 
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Switch 6 


Result 
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On 
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On 


On 


SNMP on WAN Port 



Dip switch 8 sets management port's 
Duplex Mode 

On = FDX OFF = HDX (DEFAULT) 

Dip switches 1-4, 7 are 
Factory Configured 
^ ^ I (DO NOT CHANGE) 

Fi^ire 1: Dip Switch Location and Settings 

Accessing Dip Switches on Pre- I n stalled Modules 
If your RouterScreen Module shipped from the factory pre-installed in 
an IMC chassis you will need to loosen the captive screws and gently 
slide the module out of the chasisto access the Dip switches See the 
installation instructions on page 3 to re-install the module when finished. 

Accessing Dip Switches on Standalone Units 

In order to access the Dip switches on a standalone (non-modular) 
RouterScreen, you will need to remove the unit's coven Follow these 
instructions - 

1) Turn O FF any power to the unit, and ^ 
UNPLUG THE POWER CORD! 

2) Remove the rackmount ears if 
attached. 

3) Using a Phillips screwdriver, remove 
the six screws on top and four screws 
on each side of the coven 

4) Remove the cover (see gaphic, right). 
Set the Dip switches as desired. 

5) Replace the coven making sure the top 
screw holes found on each side of the cover are in the front. 
Replace and tighten the screws to secure the coven 




Figjre 2: Removi ng the cover of a 
non-modular FtouterScreen to access 
the unit's Dip switches. 



Installing RouterScreen 

Once the Dip switches are set, you are ready to install your 
RouterScreen module/unit. For instructions on installing a module into a 
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chassisi see the instructions directly below. If you have a standalone unit, 
skip ahead to the tabletop or rackmount installation instructions that follow. 



NOTE 

RouterScreen modules 
may be installed when the 
power is on — i.e. they 
are "hot-swappable." 



Module Installation 

To install a FtouterScreen Module, slide the mod- 
ule into the chassis, via the cardguides, until the 
module is seated securely in the connector Secure 
the module to the chassis by ti^tening the captive 
screws Once the module is installed, you will 

need to connect the chassis to your network. See the tabletxjp or rack- 
mount installation instnjctions below for directions 

Tabletop Installation Instructions 

To connect any FtouterScreen to your network, first place the 
chassi^unit on a suitable flat surface, leaving some space at the back of 
the unit to accommodate cooling. Use CAT-3 or better cables to attach 
FtouterScreen to the router using the WAN port, the local area networ1< 
using the LAN port and (optionally, depending on Dip switch configura- 
tion) the management network using the management port Plug 
FtouterScreen into a reliable, filtered power source. 

Rackmount Installation Instructions 

For a rackmount installation, you will need four #10 screws and four 
clip nuts (hardware may vary by rack type). The rest of the hardware is 
supplied with the unit 

First, mount the RETMA mounting ears to the chasas'unit by removing 
the screws on each side of the fi-ont edge of the unit Use these screws to 
attach the supplied mounting ears Next locate a suitable location on the 
rack for installation. Secure the clip nuts on to the mounting rails and 
use the #10 screws to attach the chassis'unit to the rack. Finally, using 
CAT-3 or better cables attach RouterScreen to the router using the WAN 
port, the local area network using the LAN port and (optionally, depend- 
ing on Dip switch configuration) the management network using the man- 
agement port Plug RouterScreen into a reliable, filtered power source. 

When installing a chassi^unit in an equipment rack, be sure to observe 
the following precautions to prevent electrical or mechanical damage: 

• Stay within the chasas^/units power rating to prevent overload of 
supply circuits or damage to overcurrent protection and supply 
wiring. 

• Maintain reliable earth ground, especially when connecting to 
power strip instead of directly to branch circuit 

• Protect your chassi^unit from exposure to sunli^ and electrical or 
magnetic fields 
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• Ensure that the equipment rack remains stable, even with the addi- 
tion of the chassis'unit and its associated cabling. 

Configuration Steps 

Once connected to your networ1<, you must perform the following steps 
to configure your RouterScreen module/unit 

• Assign IP information to RouterScreen using either HUBCTRL32 or 
the unit's serial port so that it is accessible via SN M R 

• I nstall iView™ for FtouterScreen or another SN M P-based manage- 
ment application onto the management PC. 

• Set the data port's bandwidth control settings Duplex modes and 
packet filtering modes using iView or other SNMP application. 

About Initial Set- Up 

I n order to configure and manage RouterScreen, it is firS necessary to 
gve it an IP address so that it is accessible via SNMP There are two ways 
to assign this IP information to FtouterScreen: 

• using HUBCTFU.32™ (requires Windows 98/NT/2000™) 

• via the unit's serial port 

Besides assigning an IP address and subnet masl<, both methods will 
also allow you to create community strings assign access ri^ts send traps 
and more. However, HUBCTRL32 offers more options than the serial 
port method (e.g., you can select which traps to assign with 
HUBCTRL32). 

Using HUBCTRL32 

HUBCTRL32 (HubControl 32) is an in-band configuration utility creat- 
ed by IMC Networ1<sthat lets users quickly and easily complete the first 
stages of SNMP configuration for IMC Networks SNMP- manageable 
devices Tasks H U BCTRL32 can perform include: 

• setting the IP addres, subnet mask and default gateway; 

• definingthecommunity strings and SNMP traps and 

• setting PPP parameters for remote management 

In addition to the above functions HUBCTRL32 offers an authorized IP 

addres system and acces restriction to MIB g"oups supported by IMC 
Networks manageable devices These extra layers of security are purely 
optional and do not effect SNM P compatibility in any way 
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H U BCTRL32 can also be used tD upload new versions of the system 
software and new M | B Information. It also offers diagiostic capabilities 
for faster resolution of technical support issues 

HUBCTFU_32 works with the following plat- 
forms 



Windows NT 4.x 
Windows 98 
Windows 2000 



NOTE 



HUBCTRL is also available in 
a DOS version. Please 
contact IMC Networicstechini- 
cal support at support© 
imcnetwortcscomfor more 
information. 



HUBCTFU_32 can be found on the iVIew CD, 
or you can download It from the IMC Networl<s Web site at the following 
URL: www. imcnebi/\or1<5.conrytEch/ soflv\are.htm 

For Information regarding the Installation and use of HUBCTRL32, refer 
to the HUBCTRL32 installation guide or the HUBCTRL32 online help file. 

Using Serial Port To Assign IP Information 

Following are instructions for using the unif s serial port to assigi IP infor- 
mation to RouterScreen. Note that this Is the I P addres used by SN |V| p to 
address RouterScreen Itself, NOT an IP address associated with non-man- 
agement traffic screened by the l-AN or WAN ports 

Connecting RouterScreen 

RouterScreen's serial port uses an IBM -compatible DB-9 serial connec- 
tor. To connect the device to your terminal/computer, use the enclosed 
DB-9 cable. (If your computer/terminal has a serial port using a connec- 
tion not compatible with a DB-9 COM port; use the Pin Connection table 
below for reference In making a cable.) Plug one end of the cable into 
the DB-9 connector on the device, and 
the other into the appropriate port on 
your computer/termi nal. Set your com- 
puter/terminal for VT- 100 emulation. 
The serial port on the connputer/termi- 
nal should be set for 38.4K BAUD, 8 
dala bit5» 1 slop bit; no parity, no flow 
control. 

Main Configuration Saeen 

After running throu^ an Initial self test, the screen will display the fol- 
lowing message: "Press < Enter> for Device Configuration." Press Biier 
to be taken to the main configuration screen. Here you will find several 
displays 

Saved Values — displays changes made during current session. 
• IP Address (MUST be assigned during initial configuration) 



DB-9 Pin Cof 



Pin# 



Function 



2 


Transmit (OUT) 


3 


Receive (IN) 


5 


Ground 


1,4, 6-9 


Not used 
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• Subnet Ma^ (MUST be assigied during initial configuration) 

• Default Gateway 

Current Values — displays values currentiy In use. 

• I P Address (I P address of SN M P agent) 

• Subnet Mad< (mask to define IP subnet agent is connected to) 

• Default Gateway (default router for IP traffic outside subnet) 
Command List 



• 1 = 


Enter New Saved Parameter Values 


• p = 


Change Password 


• T = 


New Trap Destination 


• K = 


Remove ALL Trap Destinations 


• C = 


New Community String 


. U = 


Delete ALL Community Strings 


• E 


End Session 



You must reboot after making any modifications to the Saved Values 
or your changes will not take effect. To reboot, type the word 
"Reboot' (no quote marks) at the prompt on the main configuration 
screen, or tum the device's power OFF then ON again. 



NOTE 

Because the Delete key does not work on VT-100 terminal emulators, 
use the F2 key instead. 



Assigning IP information 

To modify the Saved Parameter Values (I.e., assigi IP address and sub- 
net ma^), pressl. You will be Instructed to enter the IP address and sub- 
net mask for the connected device. Press Biber after each. You may also 
asagi a default gateway. If desired (press Biter to skip). When finished, 
press Biber, then type "Reboot' for changes to take effect The Saved 
Values and Current Values should now both display the changes made 
(e.g., new IP address and subnet mask). 

Creating/ Deleting Community Strings 

The default community String is named "public" and has read/write 
access l=br security reasons IMC Networks recommends you set up two 
communities one with read-only access (for general use), the other with 
read/write access (for the administrator). 

To create a new community String, go to the main configuration screen 
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and press C. Enter the name of the new community (up to 16 characters, 
no spaces allowed) and press Biter. Then type one of the following 
options to assign ttie community string's access ri^ts 

• R = read-only access • W = read/write access • Gnter = abort 

Press Biter. 

To delete all community string and start over, pres U. You will then 
be asked, "Are you sure you want to delete all future strings?" Press Y to 
proceed, N to atxjrt Press Biter. Note that the above function will 
delete ALL community strings. If you want to be able to selectively delete 
community string use HUBCTRL32 to configure your device. 

Assigning/ Removing Trap Destinations 

Traps are sent by the manageable device to a management PC when a 
certain event takes place. To enter a trap destination, press T. You will 
then be asked to "Enter a New IP Add res." Type the IP address of the 
destination device and press Biter. Then type the name of the communi- 
ty string (created eariier) and press Biter. All traps the device is capable 
of will be enabled. To remove ALL trap destinations, press K You will 
then be asked if you really want to remove all trap destinations Press Y 
to continue. Press N to abort Press Biter. 

Password Protection 

You can password protect the serial configuration process by pressing P 
from the main configuration screen. You will be asked to enter a pass- 
word. (NOIE: Passwords are case sensitive.) Enter your password (spaces 
are NOT allowed) and press Biter. You will then be asked for your pass- 
word whenever you log on or off. To remove password protection, select 
P and instead of entering a password, press Biter. Should you forget the 
pasword, use HUBCTRL32 to accesthe back-up copy of the PROM, 
then reburn the flash PROM (or contact IMC Networ1<s technical support 
for assistance). 

Ending Your Session 

Be sure to press E before disconnecting the cable in order to Stop the 
device from outputting to the serial port 



About iView 

Once RouterScreen is assigned an IP address, you can use iView or 
another SN M P-based N M S application to configure and remotely manage 

RouterScreen. 

iView is a cross-platform network management application for IMC 
Networ1<s intelligent networldng devices It gves network managers the 
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ability to monitor and control IMC Networks^ products fr"om virtually any 
32-bit Windows platform, i View can also function as a snap-in module 
for many SNMP applications Please consult the iView installation guide 
or iView CD for asaStance in installing and launching iView. 



Configuring RouterScreen 



RouterScreen uses bandwidth control features in combination with 
packet filtering to streamline traffic that reaches the attached router and 
eventually the WAN connection. 

Following is an e>dmple of a typical installation and related configura- 
tion instructions followed by in-depth explanation of RouterScreen 's 
packet filtering, bandwidth control and other capabilities 

In the following example, a company installs RouterScreen between its 
LAN and router. (NOTE Router could be another Layer 3 device.) 



LAN Port 

Mode: IP/ARP ONLY, \ 
MINUS IP/ARP RANGE \ 

Bandwidth set 
to 600K 




Componv IP 
Address Ronge: 
204, 18, 193, X 



Router 
Screen 



WAN Port 

■■Mode: 
, IP/ARP ONLY 

Bandwidtti control 
not enabled 





Internet 



Router IP Address: 
204.18.193.107 

EXCEPTION 

(Single IP) 



FigLve 3: Demple of a Typical RouterScreen Installation 

Because the WAN connection operates at a speed of 512K, the compa- 
ny sets RouterScreen's bandwidth in that direction to 600K — a little 
above the capacity of the WAN line. This helps create smoother traffic 
output to the WAN and distributes the buffer memory chores between 
both RouterScreen and the router. 

To make sure the router's time (and buffer memory) isn't taken up sort- 
ing out traffic not intended to reach the WAN anyway, the company con- 
figures RouterScreen to handle the packet filtering in that direction. Using 
RouterScreen's packet filtering modes (see next page), they set up a range 
of IP/ARP addresses for RouterScreen to block in that direction. The 
mode and range used (see table, next page) tells RouterScreen to discard 
packets addressed to devices within the company's I P addres range, 
thereby keeping the LAN's internal traffic from reaching the router. 
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However, this range will also block traffic 
intended for the router itself (e.g., management 
traffic), since its IP address falls within ttie blocked 
IP address range. To solve this the company uses 
FtouterScreen's 9n^e IP function (see page 10), 
which allows one IP address to be excluded from 
the rule set up by the packet filtering mode. By 
enteri ng the router's I P address as the Si n^e I R 
RouterScreen will allow packets addressed to the 
router to pass, even thou^ they fall within the 
range of addresses it is told to discard. 

As for traffic coming from the WAN/I nternet 
into the LAN, the company sets RouterScreen to 
allow all IP/ARP traffic to passi blocking only those 
protocols not recognized by the LAN. 




UNIT SETTINGS 

Bandwidth GranJattty: 1,000 

WAN PORT 

BPS Setting 0 (not enabled) 
Mcxle IP/ARP ONLY* 

LAN PORT 
BPSSetUns 600 

Mcxle IP/ARP ONLY MINUS IP/ARP 
RANGE 

Base IP: 204.18.193.0 
Midtiplexing Byte: D 
Low Range: 1 
Hi^ Range: 254 
Sin^elP: 204.18.193.107 

*Base IP, Multiplexing Byte, Range and Single 
IP functions are not applicable in IP/ARP ONLY 
mode used by the WAN port. 



About Packet Filtering 

RouterScreen provides six modes for forward ing'discarding fi-ames that 
come in contact with the device. These packet filtering modes should be 
configured individually fbr each data port (LAN and WAN). 

The first two modes, All Protocols (default) and IP/ARP Only, allow all 
or almost all network traffic to pass throu^ RouterScreen. These modes 
are used most often for traffic coming from the WAN or Intemet, throu^ 
the router and RouterScreen, and on to the LAN. The other four modes 
use specific IP address ranges defined by the user, to tell RouterScreen to 
either pass on or discard traffic based upon its destination IP These 
modes are either inclusionary or exclusionary, and are most often used to 
restrict traffic coming frxjm l_AN, throu^ RouterScreen, and on to the 
router/l_ayer 3 device. 

The six modes are as follows 

General Modes: 

• All ProlDCX>ls — Forwards ALL traffic. Can use this mode as a 
generic mode for incoming traffic to be forwarded on to the I^N. 

• IP/ARP Only — Forwards all IP/ARP traffic; blocks all other proto- 
cols Because this mode allows all I P/ARP traffic to pass throu^, 
this is the recommended mode for traffic comi ng from the I ntemet 
to the l-AN in the example shown on opposite page (configured on 
WAN port). 

Indusionary Modes: 

• Non-IP/ ARP, Plus IP/ARP Range — Allows all non-IP traffic to pass 
forwards only IP/ARP packets that fall into a specified range, dis- 
carding all other IP/ARP traffic. 
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• IP/ARP Range O nly — Like previous mode, but blocks all non-1 P 

traffic as well. 

Exclusionary Modes: 

• All Protocol^ Minus IP/ARP Range — Forwards everything except 
what is specified in IP address range, including non-IP traffic. 

• IP/ARP O nly. Minus IP/ARP Range — Forwards all I P/ARP packets 
except what is specified in IP address range; discards non-IP traffic. 
Because this is the rrost efficient mode for blocking unnecessary 
traffic fr"om reaching the router (unless using a non-IP protocol), this 
is the recommended mode for traffic coming from the LAN to the 
WAN/Internet in the example shown on page 8 (configured on 
LAN port). 

Set the packet filtering mode based on the FIRST RouterScreen port 
(l_AN or WAN) the traffic will come in contact with. 

Additional Configuration for Packet 
Filtering Modes 

When usng an indusonary or exclusionary mode, you will also need 
to enter values for the following: 

Required (all inclusionary/e)«:lusionary modes): 

• Base IP — A four-byte address that tells RouterScreen the common 
portion of the IP addresses for whose packets should be discarded 
(excluded) or forwarded (included), depending on mode. To speci- 
fy the Base IR place a "0" in each byte of the address which is 
NOT common to all packets For example, if you want 
RouterScreen to block traffic for IP addresses 192.168.193.1 
throu^ 192.168.193.254, enter "192.16&193.a' for the Base IR 
Then use the Range feature to block that range of addresses (enter 
"1" for Low and "254" for H i^). 

• Multiple^ng Bybe — Tells RouterScreen exactly which byte to multi- 
plex the Base IP on (A for first, B for second, C for third, D for 
fourth) — wherever the first 0 appears In the example above (see 
Base IP), the Multiplexing Byte would be D. 

• Range — Tells RouterScreen the Low and Hi^ of the range of IP 
addresses that dnould be discarded/forwarded (see Base IP). 

Optional (depends upon individual network configuration): 

• Single IP — A single IP address that will be excepted from the rule 
set up by the filtering mode. Typically, this is the address of the 
router itself 

• Multicast — Allows multicast traffic to pass when >fes is selected 
(default is No). 
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• Broadcast — Allows broadcast traffic to pas when Yes is selected 
(default is No). If Yes, enter the subnet mask for the LAN/VJAN 
nodes in the text box labeled "Broadcast Mask" within the appro- 
priate port window in iView. 

About Bandwidth Control 

RouterScreen has the ability to forward data in each direction (LAN to 
WAN and WAN to LAN) at up to 10 Mbps You can set either or both 
directions to pass less than that (i.e., bandwidth control). 

The bandwidth speed may be set independently for each port As the 
actual Ethemet bit rate is always 10 Mbps, the bandwidth speed limitation 
for each port operates by extending the time between Ethemet packets so 
that the ag^Tegate data rate matches the bandwidth setting. The algo- 
rithm used is intelligent enou^ to adjust "on-the-fly" to the length of 
each packet, resulting in a high de3"ee of precision (within 5%). 

Two parameters are used to specify the bandwidth: a Bandwidlh 
Gnanularity common to both data ports, and an individual BPS multiplier 
for each port The Bandwidth Granularity is typically used to establish 
basic units as power-of-2 or power-of-10 multiples (e.g., n x 1024 vs. n x 
1000). You can allocate a specific amount of bandwidth to each port by 
enabling the Bandwidth Control function and entering a value for one or 
both ports 

NOTE 

The value entered for a port is the maximum amount of bandwidth that the 
OPPOSTE port will output at any gven time (i.e., LAN sets WAN, WAN sets 
LAN). Set bandwidth based on the FIRST RouterScreen port that traffic will 

come in contact witln. 



As Stated, bandwidth control is calculated by multiplying the specified 
Bandwidth Granularity by the specified BPS If thetDtal equals O, it 
means that Bandwidtti management is NOT enabled on that port. The 
default Granularity is 1, and the default BPS for each data port is 0 (1 x O 
= O, NOT enabled). 

If you want speeds similar to 2B ISDN speeds, set the Granularity to 
1000, then set the BPS for the port to 128. This provides 128K of band- 
widtii for tiie port (1000x128= 128IQ. 

You can gve each data port a specific amount of M bps by setting the 
Granularity to 1,000,000. Then, set the BPS for a port to 1 if you want 1 
Mbps, 2 if you want 2 Mbps, etc. (1,000^000 x 2 = 2 Mbps). 

To allocate bandwidth using iView, enter the desired Bandwidth 
Granularity in the U nit Configuration Window (choose U nit tab) and click 
Set Then, for each data port click the appropriate port tab (LAN or 
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WAN) and enter the desired BPS value in the text box labeled "New 
(lower-ri^t of screen). Click Set to save settings. 



LED Operations 



RouterScreen 

c 

lOUbps 



ngL>ie4: RouterScreen Faceplate 



RouterScreen features status LEDs for each port (as shown above). The 
LED functions are: 



RCV 
)4S/rT 
FDX 

UMK 

LAN BMABLED 
WAN ENABLED 



Blinks yellow when port is receiving data. 
Blinks g^een when port is transmitting data. 
Glows yellow when Full-Duplex mode is 
selected on port. 

Glows green when a link is established. 
Glows gieen when LAN port is enabled. 
Glows gieen when WAN port is enabled. 



Other Applications for RouterScreen 

RouterScreen may be used for many other applications in addition to 
router performance enhancement Fol I owl ng i s one exampi e. 



Limited Bandwidth Simulation 

You can use RouterScreen to determine how Web sites (or other appli- 
cations) will appear to users with a low-qseed connection. Put 
RouterScreen between the LAN and a PC, set it to forward all traffic (All 
Protocols mode) and use the bandwidth control function to simulate line 
qaeedsfi-om 14.4 Kbps dial-up to 1.5 MbpsTl. 



LAN Port 

Mode: 

ALL PROTOCOLS \ 



WAN Port 

/ Mode: 

/ ALL PROTOCOLS 




ngi«ie5: Umited Bandwidth Installation 
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Troubleshooting 



• If there seems to be no communication between the portsi set the 
packet filtering modes for both ports to /Ml FVotocxils^ eliminate 
any bandwidth control settings, and check again. Then re-set the 
individual packet filtering settings for the ports 

• Sometimes, depending on the speed of the management PC and/or 
its video card, the bandwidth displays in the LAN and WAN port 
windows in i View for RouterScreen may not update when 3/vitch- 
ing between windows quickly. To update the display, click the 
Refresh button found in the upper-ri^t corner of the window. 

• The iView for RouterScreen online help file requires I ntemet 
B<plorer™ 4.0 service pack 2 or hi^er. 

Should you encounter further difficulties, please contact IMC Networks 
technical support 



General Information 



IMC Networks Technical Support 

Phone: (949) 465-3000 or (800) 624-1070 (in the U.S); 

+32-16-550880 (Europe) 
Feoc (949) 465-3020 

E-Maii: techsupport@imcnetworl<scom 
Web: www.imcnetworkscom 



Spec I fi cati o n s 

Environmental 

Operating Temperature: 32° - 104° F (0° - 40° C) 
Storage Temperature: 21° - 160° F (-6° - 71° C) 
Humidity: 5 - 95% (non- condensing) 

Dimensions (standalone unit): 

2"H X 12"L X 7.02"D (5.08cm H x 30.48cm L x 17.83cm D) 
3.9 lbs (1.8 kg) 

Electrical 

Standalone/Chassis 100/240 VAC ±10% 0.1/0.05 Annp. (typical) 
Module: 5V ±5% .5 Annp. (typical) 
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Electrostatic Discharge Precautions 

Electrostatic discharge (ESD) can cause damage to your add-in modules Always 
observe the following precautions when installing or handling an add-in module or 
any board assembly: 

1) Do not remove unit from its protective packagng unti I you're ready to 
install it. 

2) Wear an ESD wrist g-ounding strap before handling any module or compo- 
nent If you do not have a wrist sliap, maintain giounded contact with the 
^Btem unit thnou^out any procedure requiring ESD protection. 

WARNING! IntB^^bBd circufs and fiber optic components are 
esdremely susceptible to electrostatic discharge damagei Do not 
hande these components directly irilesB you are a qualified 
service technician and use tools and techniques that co n fo n m to 
accepted industry practices. 

3) Hold boards by the edges only; do not touch the electronic components 
or gold connectors. 

4) After removal, always place the boards on a gDunded, static-free surface, 
ESD pad or in a proper ESD bag. Do not slide the board over any surface. 

Wa RRA N TY 

IMC Networks warrants to the orignal end-user purchaser that this product, 
EXCLUSIVE OF SOFTWARE, dnall be free from defects in materials and woriaren- 
dnip under normal and proper use in accordance with IMC N^wortcs! instructions 
and directions for a period of six (6) years after the orignal date of purchase. This 
warranty is subject to the limitations set forth below. 

At its option, IMC Networks will repair or replace at no charge the product 
which proves to be defective within such warranty period. This limited warranty 
shall not apply if the IMC Networks product has been damaged by unreasonable 
use, accident, ne^igence, service or modification by anyone other than an author- 
ized IMC Networks Service Technician or by any other causes unrelated to defec- 
tive materials or workmanship. Any replaced or repaired products or parts carry a 
ninety (90) day warranty or the remainder of the initial warranty period, whichev- 
er is longer 

To receive in-warranty service, the defective product must be received at IMC 
Networtcs no later than the end of the warranty period. The product must be 
accompanied by proof of purchase, satisfactory to IMC Networi<s, denoting prod- 
uct serial number and purchase date, a written description of the defect and a 
Return Merchandise Authorization (RMA) number issued by IMC Networks. No 
products will be accepted by IMC Networks which do not have an RMA number 
For an RMA nunriser, contact IMC Networi<s at PHONE: (800) 624-1070 (in the 
U.S) or (949) 465-3000 or FAX: (949) 465-3020. The end-user shall retum the 
defective product to IMC Networks, ftei^t, customs and handling charges pre- 
paid. End-user ag-ees to accept all liability for loss of or damages to the retumed 
product during shipment IMC Networks shall repair or replace the retumed 
product, at its option, and retum the repaired or new product to the end-user, 
ftei^t prepaid, via method to tie determined by IMC Networks 
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IMC Networks shall not be liable for any costs of procurement of substitute 
goods, loss of profitSt or any incidental, consequential, and/or special damages of 
any kind resulting from a bneacin of any applicable express or implied warranty 
breach of any obligation arising from breach of warranty, or otherwise with respect 
to the manufacture and sale of any IMC Networks product, whether or not IMC 
Networks has been advised of the possibility of such loss or damage. 

EXCEPT FOR THE EXPRESS WARRANTY SET FORTH ABOVE, IMC NET- 
WORI« MAKES NO OTHB^ WARRANTIES, WHETHER EXPRESS OR IMPUED, 
WITH RESPECT TO THIS IMC NETWORKS PRODUCT, INCLUDING WITHOUT 
UMITATION ANY SOFTWARE ASSOCIATED OR INCLUDED. IMC NETWORKS 
SHALL DISREGARD AND NOT BE BOUND BY ANY REPRESENTATIONS OR 
WARRANTIES MADE BY ANY OTHER PERSON, INCLUDING EMPLOYEES, DIS 
TRIBUTORS, RESH-LERS OR DEALERS OF IMC NETWORKS, WHICH ARE 
INCONSISTBJT WITH THE WARRANTY SET FORTH ABOVE. ALL IMPUBD 
WARRANTIES INCLUDING THOSEOF MHICHANTABILITY AND FITNESS FORA 
PARTICULAR PURPOSE ARE HEREBY LIMITED TO THE DURATION OF THE 
EXPRESS WARRANTY STATBD ABOVE. 

Bjery reasonable effort has been made to ensure that IMC Networks product 
manuals and promotional materials accurately describe IMC Networks product 
specifications and capabilities at the time of publication. However, because of 
ongoing improvements and updating of IMC Networks products, IMC Networks 
cannot guarantee the accuracy of printed materials after the date of publication 
and disclaims liability for changes, emDrsoromisaons 

Federal Communications Commission Radio 
Frequency Interference Statement 

This equipment has been tested and found to comply with the li mits for a Class 
A computing device, pursuant to Part 15 of the FCC Rules These limits are 
designed to provide reasonable protection against harmful interference when the 
equipment is operated in a commercial environment. This equipment generates, 
uses and can radiate radio frequency energy and, if not installed and used in 
accordance with the instruction manual, may cause harmful interference to radio 
communications Operation of this equipment in a residential area is likely to 
cause harmful interference in which the user will be required to correct the inter- 
ference at his own expense. 

Any changes or modifications not expressly approved by the manufacturer 
could void the user's authority to operate the equipment. 

The use of non-shielded I/O cables may not guarantee compliance with FCC 
RFI limits. 

This digital apparatus does not exceed the Class A limits for radio noise emis- 
sion from digtal apparatus set out in the Radio Interference Regulation of the 
Canadian Department of Communications 

Le present appareil numerique n'emet pas de bruits radioelectriques depassant 
les limites applicables aux appardls numeriques de classe A prescrites dans le 
Ffe^ement sur le bnouillage radioelectrique publie par le ministere des 
Communications du Canada. 
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Safety Certifications (standalone unit) 

UL Usted to UL1950 and CSA 22.2, No. 950, Safety of Information 
Technology Equipment; Including Bectrical Business Equipment. 

CE The products described herein comply with the Council Directive on 
Hectromagietic Compatibility (89/336/EEC) and the Council Directive 
on Electrical Equipment Deagned for use within Certain Voltage Umlts 
(73/23/EEC). Certified to BM 60950, Safety of Infomnation Technology 
Equipment, Including Bectrical Bus ness Equipment. For further details, 
contact IMC Networks 
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